Module 1/5: Analyses ADN

e NGS Introduction

e Reads Quality Control

e Reads Cleaning

e Aligning reads on reference — Hélene Touzet
e Alignment parameters — Hélene Touzet

e Reads duplicates

— Practical #3




Cleaning duplicated reads
Why mark duplicates?

* Duplicates = sets of reads pairs with same unclipped alignment start and
unclipped alighment end

* Suspected to be non-independent measurements of a sequence
* Sampled from the exact same template of DNA
* Violates assumptions of variant calling
* Errors in sample/library prep will get propagated to all the duplicates

* Just pick the “best” copy — mitigates the effects of errors
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Mark duplicates

= sequencing error propagated in duplicates

Source : GATK Marking duplicates
https.//software.broadinstitute.org/gatk/events/slides/1511/Presentations/GATKwh9-3-Marking_duplicates.pdf



Picard / MarkDuplicate

MarkDupScatesWwithMateCigar
examine aligned records m BAM
datasets © locae duplcar

MarkDuphcases examine aligned
records in BAM datasets 1o locae
duplcare molecules

MarkDuplicates examine aligned records in BAM datasets to locate duplicate ¥ Options
molecules (Galaxy Version 2.7.1.0)

Select SAM/BAM dataset or dataset collection

o[

If empty, upload or import a SAM/BAM dataset
Comment
< Insert Comment
You can provide multiple comments
If true do not write duplicates to the output file instead of writing them with appropriate
flags set

Yes No

REMOVE_DUPLICATES,; default=False

A

23: MarkDuplicateson data @ 4 x
19: MarkDuplicates BAM

output

22: MarkDuplicateson data @ 4 x
19: MarkDuplicate metrics

Additional information about Picard tools is available from
Picard web site at http:/broadinstitute.github.io/picard/

23: @ &
HG0101 bomtig MD.bam

22: @ &
HG0101 BWA MD_metrics

21: MarkDuplicatesondata @ 4 x
18: MarkDuplicates BAM
output

20: MarkDuplicateson data @ 4 x
18: MarkDuplicate metrics

21: HG0101 BWA MD.bam @ 4

20: @ &
HGO0101 bowtie2 MD_metrics

BWA Bowtie2
UNPAIRED_READS_EXAMINED 18 19
READ_PAIRS_EXAMINED 4043 4044
SECONDARY_OR_SUPPLEMENTARY_RDS 0 3
UNMAPPED_READS 22 19
UNPAIRED_READ_DUPLICATES 0 0
READ_PAIR_DUPLICATES 12 12
READ_PAIR_OPTICAL_DUPLICATES 0 0
PERCENT_DUPLICATION 0,002962| 0,00296
ESTIMATED_LIBRARY_SIZE 679728 680065




Alignment count :

samtools flagstat

BWA

O+ + + + + + O

8129 + 0 in total (QC-passed reads + QC-failed reads)
0 + 0 secondary
3 + 0 supplementary

duplicates

0 mapped (99.77%:-nan¥%)

0 paired in sequencing

0 readl

0 read2

0 properly paired (98.20%:-nan%)

0

with itself and mate mapped

singletons (0.23%:-nan%)

0 + 0 with mate mapped to a different chr
0 + 0 with mate mapped to a different chr (mapQ>=5)

24 +
Flagstat tabulate descriptive stats for BAM datset (Galaxy \ersion 2.0) v Options 8110
= 8126
BAM File to Convert
4063
S ) = 4063
7980
8088
2 19 +
& Th onered fo
each dat
=

g

Bowtie 2

24 +
8104
8126
" 4063
4063

8074
8086
18 +

O+ + + + + + O

8126 + 0 in total (QC-passed reads + QC-failed reads)
0 + 0 secondary
0 + 0 supplementary

duplicates

0 mapped (99.73%:-nan%)

0 paired in sequencing

0 readl

0 read2

0 properly paired (99.36%:-nan%)

0

with itself and mate mapped

singletons (0.22%:-nan%)

0 + 0 with mate mapped to a different chr
0 + 0 with mate mapped to a different chr (mapQ>=5)




16
Statistics used as quality control

» Depth of coverage = average number of reads covering a base (X)
Example: 30X for normal sample, 100X for tumor sample

» Coverage = percentage of the targeted regions covered by at least X read
Example: >=80% of your exome target is covered by 20X for normal

sample
| Depth (X reads)
— T — — —  EE mm S SR mmm —

4

Coverage (% target covered at a given depth)

Source : Elodie Girard , 5éme Ecole de bioinformatique AVIESAN-IFB 2016
http.//www.france-bioinformatique.fr/sites/default/files/VO1_ITMO_2016_EG_from fastq_to_mapping_1.pdf



Computing coverage and deepth of coverage
DeepTools2 / plotCoverage
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me? coverage per bp
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fraction of bases sampled >

Ramirez, Fidel and Ryan, Devon P and Griining,
Bjérn and Bhardwayj, Vivek and Kilpert, Fabian and
Richter, Andreas S and Heyne, Steffen and Diindar,
Friederike and Manke, Thomas (2016). deepTools2: a
next generation web server for deep-sequencing data
analysis. In Nucleic Acids Research, 44 (W1), pp.
W160-W165

1.0

0.8

0.6

— Input_male.bam
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0.4
20% of the sampled bp
02 e m s s n s nes = _have up to I5 overlapping:
readg
kg 5 10 15 20 25 3
coverage

bagically, a “reverse
curmulative sum”

a tiny fraction of bp hag
more than 30
overlapping reads



DeepTools / Plot Coverage

| |

plotCoverage assesses the sequencing depth of BAM files ¥ Options
(Galaxy version 2.4.2.0)

=

Sample order matters

L4

’No v

By default, the order of samples gven to the program s dependent on their
order in your history. If the order of the samples s vital to you, select Yes
below.

A A

Bam file

[ﬁ | |23: HGO101_bowtie2 MD.bam

5
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Galaxy Workflow

. Extract workflow from an history

. Modify workflow

. Execute workflow on new data

. Compare results from 2 workflows (in 2 histories)



Extract Workflow from the history of steps
applied to the first sample

The jollowing kst contains each ol that was run 1o crease the datasets m your current history. Please select
those that you wish 10 indlude in the workdow.

| 6 ,n Tools which cannot be run interactvely and thus cannot be incorporated into a workfiow will be shown in gray.
| History -

[ weromvusrs

‘ Saved Histones

TP1_WF1

Create Worldow Check al Unchecx a.

Histonies Shared wah Me
‘ X Tool History items created
™ RENT HISTOR

i3

1GRCh37_regionl fasta

Upload File
> Treatasinputdataset
GRCh37_regionl fasta
o9 2D Jud
2HG00101 1fastq
Upload File
— > Treatasinputdataset
HG00101_1fasi
3HG00101 2fastg
Upload File
—r = } L Treatas inputdataset
| 22: Dataset Secunty Toiiod
= HGOO0101_2 fasi
1 HG10! Resume Paused Jobs
i 21: Collapse Expanded Datasets FASTQ Groomer
| = »  4HG0101 OK 1fastg
| Unhide Hdden Datasets
| m——ou Unhide Hidden Datasets Indude "FASTQ Groomer" in workfow
‘ et Hidden Datasets
| 20: Delete Hid .
rqe Deleted Datasets FASTQ Groomer
‘: HGOU e »  5HG0101 OK 2fastg
. Indlude "FASTQ Groomer" in workfow
| 18: He Export Tool Citasons
I g c c
nort History 1o File Fas
(3l Evontsorybl »  6HG01011 QC
indude "FasQC" in workfiow
. .
| 16:HE 0 from File
| FasQC
»  8HG0101 2 QC
Indude "Fas®QC" in workdow




Visualize workflow

Dinputdamset %

! output :
yiljmdam x
Co—
' Dinputdamset x|
| output

K FASTQ Groomer \ FrasQcC J FrasQc l' /F MarkDuphicates F Flagsat x
Flen groom ‘ Short read data from your current | Shortread data fom your current | Select SAMBAM dataset or dataset BAM File 1 Convert '
i J history history | collecson \ |
‘ output_flle (fasigsanger, fasigcssanges | | outpuil (o) :
| fasigsolexa, fasigilumina) \ Contaminant kst > Contaminant st metrics_file (o) DR T T T
HHRSSEHHH ) Submodule and Limitspeciing e Submodule and Limitspeciing e | ousrile (bam) o oy
| FFASTQ Groomer | Frasqc { FrasQc 1/ markpupicates | #riagsat x |
* | File 0 groom \ Shortread data from your current l Shortread data from your current I Select SAMBAM datasetor dataset | BAM File 1o Convert }
- history " history * colecsion \ i
output_fle {fasigsanger, fasiqcssanges | | } ouputl (o) :
faswysolexa, fasigllumina) » Contamanant st ] Contamanant kst metnics_flle (bd) .
N At»ﬁ;ubtmqqle and Limit specfing fle ) Submodule and Limtspecfing e | outrie (bam) l
ll F Trmmomase 3/ Mapwith BWA-MEM T\ emm— T
© NputFASTQ fle (R1firstofpair) | Use fhe foBowing dataset as the ‘ # ploCoverage x
) INput FASTQ fle (R2/second of pair) | eSRCCN BAOn Bam fle
Select frst setofreads
fasig_out_paired outFleName (png, pdf, svg, eps) l
- Select second setofreads
F | | tFieRa s lar
fasig_out_unpaired ‘ F Bowse2 x ‘ ou wCounts (tabular) {
fasiq_out_rl_pawed (fas\gsanger) | FASTQ fle #1 L
fasiq_out_r2_pawed (fasigsanger) | FASTQ fle #2
fasig_out_rl_unpawed (fasigsanger) 5) Selectrelaranics ganiome

fasiq_out (fasigsanger)

fasiq_out_r2_unpawed (fas\gsanger) |

output (bam)

output_sam (sam)

mpphg_sa{s (o)

output_unakgned_reads_| (fasigsanger)
output_akgned_reads_I (fasigsanger)
output_akgned_reads_r (fasigsanger)
output_unakigned_reads_r (fas\gsanger)




Modify workflow visualisation

Workflow Canvas | TP1_WF1 ¥
o > 3 3 L3 () L2235 Sawve
‘ x f ve A
FrasQc x | FrasQC - . O % | 7 Fagst % Save As
Short read data from your current Shortread data rom your current N 7 | FRun
: f ouput BAM File 1o Convert
history ' history - Edit Atributes
Contaminant st Contamenant kst ounuu (o) Auto Re-layout
Submodule and Limit specifing fle Submodule and Limit speciing fle Close
hami_file hami_le (hami) ' — ==
e (haml) s : #F MarkDuphcates x
text_file (o ea_e (od 3 f 1
=3¢ (, ), - - . ,IWM,BWA*M = = Select SAMBAM datasetor dataset
z | Use the jollowing datasetas the ‘ collecson
F FASTQ Groomer x reference sequence
| - | metncs_fle (od)
Fie 10 groom ‘ Select frstsetofreads ‘ [
| ouput_fle (fasigsanger, fasigcssanger, / Trimmomasc x Select second setofreads y -
i 7 nput FASTQ e (RU/frstof pair) Bain_ cuiest (bam)
] D — = Input FASTQ file (R2/s2cond of pawr) ‘ 2 {1 | /F plotCoverage x ‘
f { Bowse2 x
P fasiq_out_paired : | - Bamfle
| fasiq_out_unpaired FASTQ fle #1 | outFdeName (png, pdi, svg, eps)
| Dnputdataset  x ‘ | fasiq_out_r1_paired (fasigsanger) ‘ FASTQ file 22 | outFleRawCounts (tabular)
ouput ‘ fasig_out_r2_paired (fasigsanger) Selectreference genome N i i
,,,,,, > i i | fasg_out_r1_unpaired (fas\gsanger) | output_unaligned_reads_| (fasigsanger)
,’ Ff‘STQ 2 : = fasiq_out_r2_unpawed (fasigsanger) output_akgned_reads_| (fasigsanger) : -
File o groom fas¥y_out (fasigsanger) ouput_akigned_reads _r (fasigsanger) = # MarkDuphicates x
output_fle (laswysanger, fasigcssanger, : ' L output_unaligned_reads_r (fasiysanger) Select SAMBAM dataset or dataset
faswysolexa, fasxgdumna) | collecson
rrrrrr —_—— output (bam) !
y = L v ] i - (sam) metncs_file (o)
‘ output_sam (sam)
= x| [ Fresqc x B8 oute Gam)
| shortread data from your current | Shortread data from your current = ]
4 Flagsiat x
Contamanant kst Contaminant kst : —- - !
) | BAM File 10 Convert
Submadule and Limit specfing fle Submodule and Limit specifing fle
[ | outputl (o]
himi_flle (hami) ‘ hami_fle (hami) : )
text_file (od) tex_file (o)




Modify some steps configuration

This WF uses 3 input files. Change box name to describe which data is required for each
input : eg Reference, Forward fastq, Reverse fastq

L e |

output_fle (lasigsanger, iasqcssa]
faswysolexa, fasg@umina)

)

ouput :

K

[inputdataset %
output

You can also change any parameter for example for trimmomatic step.

/F Tommomasc x

l Nput FASTQ fle (R1Mrst of par) 5: Trimmomatic Operation B

nput FASTQ flle (R2/second of pair) Select Trimmomatic operation to

fasig_out_pawed perform

fasiq_out_unpaired | Drop reads below a specified ... ¥

fasig_out_rl_pawed (fasigsanger)
fasyg_out_r2_pawed (fasigsanger)
fasig_out_r1_unpaired (faswgsanger)

& Minimum length of reads to be
kept

50)

fasig_out_r2_unpaired (fasigsanger)
fasig_out (fasigsanger)




Enable a parameter to be set at run time

Parameters for each tool will have the predefined values set in the workflow
You can modify this to enable any parameter to be set at run time.
Modify Trimmomatic so that Adapter are set at run time

Do'nt forget to save your workflow !

Details
Details
- - Trimmomatic fliexible read -
7_""'_“’""“‘:"“ i, A wimming 100! for Bumina NGS
AL data (Galaxy Version 0.36.1)
data (Galaxy Version 0.36.1)
Paired end data?
Paired end data? —_—
S | Yes | No
& Trimmomasc x | Yes | no :
Input Type
Input FASTQ e (R1/irst of parr) Input Type , 7o
| : | Pair of datasets - |
Input FASTQ fle (R2/sacond of pair) | Pair of datasets il : ;
: 3 5 Input FASTQ file (R1ffirst of pair)
fasig_out_pawed I Input FASTQ file (R1first of pair) Data input'lasig_r1_in'
fasig_out_unpaired Data inputfasig_r1_m’ > (fasgsanger)
fa B l e Input FASTQ file (R2)second of
out_rl_pawed sanger
q_onxlp (fasigsanger) | Input FASTQ file (R2/second of pair)
fasig_out_r2 ed sanger, i
S eet 12 pased (lpmnger) | pair) Data mput'fasig_r2_m’
fasiy_out_rl_unpaired (fasigsanger) Data mput'fasig_r2_m’ (fasigsanger)
| (fasgsanger) S
fasig_out_r2_unpaied (fasigsanger) Perform initial ILLUMINACLIP step?
| Perform initial ILLUMINACLIP step? —
fasxy_out (fasigsanger) ) - | Yes | No
|Y€—Sl No Cut adapter and other Bumena-speaiic
Cut adapeer and other Bummna-speaiic sequences from fe read
seguences from fe read
[ Adapter sequences to use
@ er sequences to use
@ Maximum mismatch count
| TruSeq3 (pa red-ended, for... | which will still allow a full match to
be performed




Import new data for sample HG0103

Importe files HG0103_1.fastqg and HG _0103_2.fastq

Download from web or upload from disk

Requiar Composne

Name

0  HGO00103 1t

D  HGO00103 2tasy

Type (setall):

You added 2 Sie(s) 0 e queus. Add more Sles or Click "Siart 10 procesd

Size Type Genome Settings Status
888.7 KB — . Q TP _red L+ o I
888.7 KB ‘.3_:-,:1 » Q TP ret v °
Auno-detect [«] Q Genome (set all): unspacited (7)

LD Choose local fie E Choose FTP file [ PaselFexh dana

Reset Close

History =& M
o

TP1

1567 MB e

28: HG00103_2 fastq ® & x

27: HG00103 1 fastqg ® &S %




Analyze these new data
with the same workflow

Run the workflow with these new data

Your workflows

Name

TP1_WF1_OK ~

wo Copy

Now Rename
/2w

Oﬂ' Delee

.5 Create new workfiow 4 Upload or import workfiow

# of Steps

17

Workflow: TP1_WF1_OK

History Options
s to a new history

Yes Na

name

HGO0103

17

with you by others

¥h you.

Step 1: Input dataset
Forward fastq

Step 2: input dataset

Reverse fastq

] _ @ || 28:HG00103_2 fasx

Step 3: dataset
Reference
B | @& || 1:GRCh37_regionl fasta -

Step 4: FASTQ Groomer convert bewween vanous FASTQ quality formats (Galaxy

Version 1.0.4)

Step 5: FASTQ Groomer convert bewween vanous FASTQ qu

Version 104

Step 6: FastQC Read Qualey re

. Short read data from your current history

x] -

O | @& || 27:rc00103_1ass

v Run workfiow

1 -

formats (G

G Version 0.67




Browse results

Saved Histories

Advanced Search

| | Name

Datasets Tags Sharing Size onDisk Created Last ted!
E— E— d
' HG0103 | - EJ 7| 0Tags 55 M8 seconds oS Seconds
ago
e
— % ~6 minues
; TP1 | . EI 0 Tags 157 MB hours
ago 5

Saved Histories

Advanced Search

| | Name Datasets Tags Sharing Size onDisk Created LastUpdated: S
- ~1
{ HGO103 | . | 23 | 0 Tags 10.7 MB manue  ~1 manu%e ago
Switch e
- - 4 ~7 minutes c
| Share or Publish 0 Tags 15.7 MB hours ago h
ago
Cnaw

A

History R+ Bl
d o

HGO0103

23 showe

10.73MB e

23: Flagstatondata20 @

22: plotCoverage | @Ifx
image ‘
21:Flagstatondatald @ 4 x
20: MarkDuplicateson @ 4 x
data 16:
MarkDuplicates BAM output
IO:MN_ ® &S x
data 16: MarkDuplicate

metrics

18: MarkDuplicateson @, 4 x
data 13:
MarkDuplicates BAM output

17: MarkDuplicateson @ ¢ x
data 13: MarkDuplicate

metrics

16: Bowtie2 ondata 1,
data 6. and data 5:
aligned reads (sorted BAM)

@® &%

15:FastQCondataé: @ 4 x
RawData
14: ondataé: @ 4 x
Webpage

fraction of bases sampled

fraction of bases sampled >= coverage

0.16

(=4
—
£

o
-
~

e
-
o

=4
=3
-

10

HGO101_bowtie2 MD.bam, mean=5.0

] 6 8
coverage (#reads per bp)

10

12

e
[

ol
o

1
o

e
~N

ol
=)

— HGO0101_bowtie2 MD.bam

4 6 8
coverage (‘ﬂeads per bp)




Gather BWA alignment results
for the 2 samples 1/2

Create a new history named results
From history TP1 : Copy HG0101_BWA MD.bam dataset

I 0 Copy any number of history sems from one history 1o anothe!

es .
Hiswones Shared with Me - Destinason History:
—
JISTOR 3:7P1 v
- 1:results v
- S
A None
nisiones

Share or Publsh > 1:GRCh37_regionl fasta

HG00101_1fasy New history named:

Deles 3:HG00101_2 fasy




Gather BWA alignment results
for the 2 samples 2/2

From history HG0103 : Copy dataset
« MarkDuplicates on data 13: MarkDuplicates BAM output »

rﬂ Copy any number of hisiory sems from one history 1o another. J
Source History: Destnason History:
—
2:HGO0103 v
1:results v
A None

Choose multiple histones

1: FASTQ Groomer on data 27

aved Hisiones e

wu

= - History c®d
wetnrae Shar - |
Hisiones Shared wih Me 2:FASTQ Groomer on data 28 New history named:
Creaw New | _— —
Copy Hesiory 13: Map with BWA-MEM on 2 shown
Share or Publish data 6,data 5, and data 1 (mapped ::'l
| | readsin BAM jormat)

14:Fas®QC on data 6:
Delete Webpage

Delete Permanendy —.
ATASET ACTIONS 15: FasQC on data 6: RawData 1: HG0101 BWA MDbam @ 4 x

16: Bowse2 ondata 1,data 6,
and data 5: aligned reads (sored
BAM)

17: MarkDuphcases on data 13:
MarkDuplicase mewics

3 18: MarkDuphicates on data 13:
MarkDuphicales BAM output




Visualize deepth of coverage
for both samples

plotCoverage assasses e saquenang dep#h of BAM §las (Galaxy Version ¥ Opsons

2420)
Sample order matters
Rename datasets S T T e e e
By default, he order of samples given % e pragram is depaendent on ther order in you
Run plotcoverage hiswary. i he order of he samples is wieal 0 you, select Yes below

2:HG0103_BWA
| 1:HGOI101_BWA

10
0.14 71—~ HGO0101_BWA, mean=5.0 N — HG0101_BWA |
— HG0103_BWA, mean=4.9 | g‘ — HGO0103_BWA
0.12 ‘
2 8
% I
£ 010 A
@ % 0.6
3
% 0.08 E
= ]
= 0.06 § 04
5 / 3
Eooal/ E
2 02
0.02f @
0.00 . . s s s 0.0 L L . A s
0 2 4 6 8 10 12 0 2 4 6 8 10 12
coverage (#reads per bp) coverage (#reads per bp)




Galaxy — Best Practices

. Manage disk space
. Export analysis results (datasets and histories)

. Export / Import analysis protocoles (workflow)



P

n as ysar@galaxyidd ir
Preferences

Custom Builds

Logout

Saved Hisiones
Saved Datasets
Saved Pages

APIKeys

Manage disk space

Global disk space

User preferences

« Change vour password

J « Manage your APl kays
o Manage your ToolBox fllers
o Logoutof all user sessions

You are currently logged n as user@galaxysb i
¢ Manage your informason (emad, address, exc)

N o Change default permissions jor new hisiones

You are usinrsk space in this Galaxy instance. Is your usage more than expecied? See

the documen Sesmede how %0 find all of the data in your account.

Disk space per history

Disk space

Saved Histories

Advanced Search

| Name

TP1 | ~

HGO103 | ~

results | ~

| Unnamed history | ~

For 0 selecied hisones:

lQ
Datasets Tags  Sharing | Size onDisk
E 0 Tags 157 MB
E 0 Tags 10.7 MB
E 0Tags 16MB
0 Tags 0 byes

Rename Delate Delei Permanendy Undeles

Created

~6 hours ago

~2 hours ago

~2 hours ago

~5 menutes ago

Last ted! Status

~4 seconds ago

~15 seconds ago

~49 seconds ago

~5 minutes ago current history

per dataset

HISTORY LISTS

Saved Hisiones

Histiones Shared wih Me

Creae New
Copy History
Share or Publsh
Show Structure

Extract Worklow

Delete

Delete Permanenty

DATASE

T ACTIONS
Copy Datasets
Dataset Securnty
Resume Paused Jobs

Collapse Expanded Datasets

Unhide Hidden Datasets

Delete Hidden Datasets
Purge Deleted Datasets

DOWNLOADS
Export Tool Citasons
Export History 1o File
DTHER ACTIONS

import from File




Export analysis results : datasets

Image

Text

Bam

HTML + files

26: plotCoverage image

83.9KB -
format: png, database: TP_ref

@ 4 X

sample mean std min 25% 50% 75%
max

MarkDuplicates on data 18:
MarkDuplicates BAM output 5.02 2.62
03.0507.020

MarkDuplicates on data 19:
MarkDuplicates BAM output 5.01 2.63
03.0507.020

Number of non zero bins used:
150001

- ? A L

Image in png format

22: MarkDuplicates on

data 19: MarkDuplicate
metrics

103 lines
format: txt, database: TP_ref

® 4 X

Picked up _JAVA OPTIONS:
-Xmx2048m -Xms256m

=le 2w 2 > ®

## htsjdk.samtools.metrics.StringHez

# picard.sam.markduplicates.MarkDupl
ATES=false ASSUME_SORTED=true DUPLIC
OR_DISK_READ_ENDS_MAP=50880 MAX_FILE
RDS_IN_RAM=508080 CREATE_INDEX=false

33: HG0101 BWA.bam @ & X

767.5 KB
format: bam, database: TP_ref

[bwa_index] Pack FASTA... 0.00 sec
[bwa_index] Construct BWT for the
packed sequence...

[bwa_index] 0.04 seconds elapse.
[bwa_index] Update BWT... 0.00 sec
[bwa_index] Pack forward-only
FASTA... 0.00 sec

[bwa_index] Construct SA from BWT
and Occ... 0

20 W ?

display with IGV local
display in IGB View
display at bam.iobio bam.iobio.io

Binary bam alignments file

e

14: FastQC on data 10:
Webpage

2294 KB

format: html, database: TP_ref
< Ll ?

HTML file

® 4 X

® e

l

L Galaxy33-[HG0O101_BWA.bam].bam




Export analysis results : histories

—
History g m
| HISTORY LISTS
< Saved Histories

TP aln Histories Shared with Me
Z3ShoMl  CURRENT HISTORY
1821 M Create New
- Copy History

Share or Publish
32: HG{ Show Structure

Extract Workflow
31: HG(

Delete
30: ploi Delete Permanently
image DATASET ACTIONS
29: Copy Datasets
HG0101 Dataset Security

2 Resume Paused Jobs

H_G.OIOI Collapse Expanded Datasets

Unhide Hidden Datasets
a8 Delete Hidden Datasets
ISLR D Purge Deleted Datasets
26: DOWNLOADS

yoort Toal Cdotiane

to |mport this to another galaxy sever.

httD 1//193. 54 101. 147/hcstorvlexnoft archNe'hd—ebbefSOoﬁabdeGd

o Exporting History TP_ain_HGO0101". You will need to make this history "accessible’ in order

| Galaxy-History-TPalnHG0101.tar.gz




Export / import analysis protocoles : workflow

Export

Your workflows
Import

Name

TP1 WF1 OK =




